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Hon. John H. Savage, 
Chairman Mining Committee, 
State Board World’s Fair Commissioners. 

Dear Sir:—Pursuant to your instructions, I have compiled 
and herewith submit to you a report on the mining industries 
of the state of Wisconsin, together with a brief geological re- 
port upon the various mining districts. 

It has been the intention to compile this report so that it 
may be of value to the commercial world; to that end I have 


omitted all matter that could be considered as purely scien- 
tific. 


I have the honor to remain, 
Yours very respectfully, 
FRED C. RICHMOND, M. E. 
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MINING INDUSTRIES. 


LEAD AND ZINC, 


The Lead o1es produced in Wisconsin are uesd almost exclusiyely by the 
Silver bullion refineries located at Aurora and Chicago. Til.. and Pittsvurg, 
Penn. heir purity asa lead ore ranks at the bead; it is no uncommon 
orcurrence to receive furance returns of 89 per cent. Metallic lead. : 

Galenite:—Composition, lead 86.6 per, cent.. sulphur 13.4 per. cent, 

The zine ores are of two clusses, first Smithsonite or carbonate of zine, lo- 
eally Enown as “dry-bone,” ‘composition, carbonic acid. 35.18 per cent.. 
oxide of zine 64.82 per. cent., is used almost exclusively in the ~manufaet- 
ure of Zine Oxide or whatis known to commerce as Zine White. Second. 


by the use of the latest known methods in both mining and concentration. 
Wisconsin as a zine producing state is but in its infaney. Until Within fthe 


thrown into a rough trough through which a heavy stream of water Was run. 
‘his served to wash off the clay and earthy matter from the ore. From 
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the trough the ore was passed oyer a screen of a three-quarter inch mesh, the 
ore that staied upon top of the screen was then passed to a table where i® 
was hand-picked by boys. All chats from the table (pieces of ore attache q 
to rock) and the fine ore that had passed through the sieye were then wheel. 
ed out Onto the dump and thrown away, in this way the miners were lossilg 
at least 334 per cent. of the ore that they mined. 

’ But with the advent of superior mining knowledge and capital the methoq 
of mining and concentrationcshas advanced in the short pace of three yeats 
‘sothat 1t now compares favorably with any mining section of the Uniteg 
States. The larger mines are thoroughly equipped with air drills, steay | 
pumps and hoisting works. The concentration plants are equipped wit) 
the latest. machinery manufactured. A description of one concentrating 
plant will describe them all.. The ore as it comes from the mine is first | 
passed through a Blake erusher and there crushed to about the size of an 
English walnut; from the crusher it passes by gravity to a set of Cornish 
Rolls wkere it is crushed so that the largest particles will pass through a 19 
M. M. screen. From the roll pit itis taken by an eleyator to the top of the 
mill and discharged into reyolying screens. Hee itis subdivided into five 
sizes—namely, 14, 24, 5,74, and 10 M. M., the last tour sizes pass by gravity to 
4 compartment jigs and the first size to a 2 compartment Classifier, the Ore | 
from the bottom discharges of which pass to jigs and the overflow to Ritinge, 
or round tables, Should the concentrates carry More than 5 per cent. of 
iron pyrites the ore 1s seut Lo a roasting furnace and giyen a light roast, , 
This serves to conyert the iron pyrites from a Sulphuret to an oxide of iro), 
und very matertally lessening its specific grayity, the ore is then passeq 
through the process of concentration again and relieved of the oxide of 
lion. 

Oceurrence:—The rocxs of the Lead and Zine district of Wisconsin arg 
designated geologically as the upper magnesian lime stone of which the 
Galena aud the Trenton lime-stove are the ore bearing stratas. 

The lead and zine district is composed of the counties of lowa, Lafayette 
und Grant, bounded on the west by the Mississippi riyer, and on the south 
by the Llinois state line. The ore formation in the Galena limestone jg 
very erratic, the ore forming in gash veins, Chimneys and pockets, but in the 
Trenton limestone itis mole regular, making in pitches and blanket cheets, 
The ceneral trend is east and west, slightly southeasterly. Unlike most 
mining regions, this district bears no evidence of any sudden disturbances 
or yiolent action of physical forces. ‘The effect produced by igneous anq 
eruptive agencies are wanting. Faults and dislocations of strata are sel- 
dom found, The writer knows of but two ‘faults’ in She entire region, one 
at the Stopline mine six miles east of Shullsburg, Lafayette county, and the 
other at the Hempstead mine in the same city and county. ‘The general ir- 
regularities ate slight upheavals, or bending of the strata (and these never of. 
great extent) producing changes of but a few feet from the normal dip. Be-§ 
tween the geological condition and the general coutour of the country, there 
is no direct co-relation, The ‘Trenton limestone is subdiyided into the blue | 
und buff limestone. The blue limestone is remarkable as being the purest 
limestone in the district, and the pearest approach to the Trenton limestone — 
of the eastern states, both in its lithological and its paleontological cbarac- zt 
teristics. A very noticeable feature is its marked division into two parts 
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one yery heavy bedded, mm layers of two or three feet thick, known as ~ 
the glass rock, which constitutes the lower half; and the other- 
‘thin bedded, in layers of two or three inches. graduating sometimes with 

out wuch change Into the thin bedded galena limestone above. Lt is: at 
this point that the stratum of earboniferous shale (.ocally kuown as oil* 
rock) occurs. Which is the line of Gemarkation between the Blue aud galena 
limestones, and as such, is an unfailing guide. It varies very much in 
thickness, attaining its greatest in the vicicily of Shullsburg, Lafayette 
Couuty, 

The Galena Limestone is almost always invariably a very compact, hard | 
crystalline rock,ofa yellowish gray color, with numerous small cavities 
sometimes filled with a Softer material, and sometimes lined with small 
crystals of calcite. ‘Che upper portion is usually thies bedded and free from 
flints. the layers being fromone to four feet thick, wiatle the lower portion 
almost invariably GCousists of several feet of layers from one to two inches 
thick. 

The Galena Limestone is m many Icealities suceessfully quarried as a 
building stone, for foundations, or any work where beauty of finish 
the chief object, it is a good and durable stone. . 

The organic remains of the Galena Limestone are quite abundant, but do 
"not exist in such profusion as 1n the blue limestove, 

The foilowing section will give a good general idea of the geological forma. — 
tion of itis district: 


is not 


Galena Limestone St. in. 
BO PIaTIet IOUSO TOCK Sf.) 5 SAG easier, Loud ee oes, tab inelar aig d eyina B'S & Ciena heat 
Yellowish, hard. compact dolomite. ....... veeeee -.-. from 74 to 100 
Thin layers two or four miches thick...... 6.2.5 eee aa eea wD } 
Crrvpenilerdus SHAl) i jee pote peice sets WMees ta. enone Gicehoe Re 10 
Blue Limestone ; 


Thin bedded, verp fossiliferous limestone, in layers from two . 
Gib SEVG GIES THIER, oo Seo Shade Pkeee sap Say + 4 (6 
Ileayy bedded, dark blie limestone, very hard and compact: 


unfossiliferous except in the shaley ae between 
ANG ASPET aed pie dnt Kehna eye's y eee ee Ree dnt dd (12 


Buf Piseaabonk 
ITeayy bedd d, light blue limestone, weathering to buff on ex- 


posure: beds trom four to six feet thick. contains but 
Peay PeRBAIE soe dag aks CUS aCe Pe tec ds ok mabe Rupees 32 


Thin bedded, fossiliferous limestone similiar Lo Riser ar 13 
DIOR ik 6 ce aia ya ew Sind wegaie's ere Ph oe Lee iA 10 
The total anon it of lead ore prodacod it its Wiseonstur. also the total amount 


of Zine ore of beth smithsonite and sphalerite for for the year ending Decem- — 
ber 81st. 1890. were as follows: 


lbs. 
PS EY: RE Se oe bale. ig Sent lies erase wer rreey kk 
- ‘Smithsonite......... Fh ce ae? PN, ee A Pee ee Ey Bre yg AL 
-, Sphalerite..... ..... ACR B eee oh mabe ik ee’g bg yodnn we eet ee eeeeee ceesen eve 82,830,000° 
pee For the year ending saa Sakti Bist. gir * ry ms 
: Ri es Beh an, ag : GROPP E er mbes il 
Smithsonite je Ey EES ee De aed Se eee cvh's tWaee svewiece vate’ 80,228,000 
Sphalerite...... .. EMAL Ror ne Pare) Oe he ROC Met er seseee eeeeee  83,825.000 — 
For the vear ending December let. "1892 Gr e 
SOM = Nir ois so 35. Sead we [ry cs badh oder sVgseoed cen Mba aban AOU hes aay ~ 10,114,000 — 
SMithsonite . 0... genes aes » aihiiatakS ok eaten abies wf seid alba een Ohl b> Ake en 
id alas da iF i Aas 4 ERE MR Yt te MIN Nae SS 
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on IRON. 


The iron ores produced in Wisconsin are used mainly in the manufacture 


. of pig metal, and to a limited extent in wrought iron in forges, blootharies 
Or Other direct processes; there probabiy is not more than four or fiye per 
ceat. of the iron oremined in this state that is used for other purposes 
than those mentioned above. Jn this report When mention is mad? ag to 
the amount of ore mined it 1s meant the actual amount taken from ihe 
ground, during the period covered by this report, 

When mention is made of. the amount of ore shipped it is Men’ tO COVER 
all the ore delivered from the mines. either 1rom the mine direct, the arto 
pile, or the ore docks tothe consumer, therefore it does not WN ahha 
follow that the totals in the amounts mined «and shipped will correspond, 
as itisa practice of the mine owners to constantly keep a large Supply of 
ore on hand, either in the stock piles at the mines or in the ore pockets at the 
Toke ports, and these reserves are constantly increasing or decreasing ac- 
cording to the demands of the coL_sumer, 

The iron ores of the state are divided into two classes: _ 

First. RED ITEMATITE, being all auhydrous, although known by yarious 
names such as red hematite, specular, micaceous, fossil, slate. iron ore, mar- 
tite, blue hematite, &c. | 

Second, BROWN HEMATITE. including the yarieties of hydrated 
sesquioxide of iron, and reeognizcd as lemonite, gothite, turgite, bog ores, 


pipe ores, &e, yr 
The total amount of iron ores produced in Wisconsin in 1891 was 589.481 


long tons, The rect hematites of which class 527,705 long tons or 89.52 per 
cent. of the state’s total product gave it fourth rank with 5.66 per cent. of the 


total red hematite output of the nation. 
long tons or 10.48 per cent. were taken trom the brown hematite mines in 


Which class Wiscousin occ: 
for the United States. The advance in Wisconsin is due to the increased 


output of mines 
= Gogebice Range. 
26 of Wisconsin are desig nated 


Occurrence:—The rocks of the iron distrix 
feologically as either Laurentian or Uuronian, the latter being the ore- 


_ bearing series, tne Laurentian rocks. a 


, ee a tt 


Of the total for ‘the state 61,776. 
ipied eighth place, with 2,24 per cent, of the total | 


on the Menominee Range and the opening of new mines? on 


re granatic, passing into gneiss and _ 


ae a eet ee 
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mica-schists, the latter being formed from the decomposition of the (granite. 
They are feldspathic. siliceous, Micaceous, or they are course or fine, accord- 
ing to the predominating elements that enter into their composition, or 


- whether the rocks of Which they were made up were ground into mud or 


gravel, The forces recognized as chiefly instrumental in the rock building of 
this 1egion are igneous, aqueous. chemical and mechanical. ‘hese agencies 
destroyed the Laurentian, and with the materials thus derived built up the 
schists, juspilites, quartzites, green stone, &e., which form the LLuronian or 
iron bearing Series of this state, 

The Gogebie range lies partly in Miehigan and partly in Wisconsin, cross- 
ing the riyer Montreal which forms the boundry line between the two states. 


here the rocks of the iron and copper series come together and run parallel 
with each other, the traps becoming like the green stone of the Marquette 
range in Michigan. The general trend is east aud west, slightly southwest- 
erly, the ore cecurring in the jaspery ferruginous schists lying on or not far 
froma broad belt of fragmental quartzite, which is one of the most 
marked features of the ore formation, this belt acting as a guide in the mat- 
ter of exploration. In this range the quartzite, which was the hanging wall 
in the Marquette range, becomes the foot wall, the hanging wall being one 
of. the variety of schists or iron slutes belong with the ore, 


The foot wall occasionally becomes decomposed, but is generally hard and 


‘firm. In nearly ali the mines the ore 15 cub by dikes, and this in the early 


history of the range Was so prominent thatit was generally cousidered as in- 


dicating two distinet ves of ore. 
The principal irou mines of the state are found on the Gogebie iron range, 


“and inthe vicinity of Florence op the Menominee Range. Some red hema- 

-tite is alsomined in the eastern central portion of the state and brown hema- 
tite in the western central section. The possible advance in the minufacture 
--6f steel’by thé Basic method promises in the future a liberal supply of red 


hematite ore, locally termed “flaxseed” ore. Which abou nds about fitty miles 
northwest of Milwaukee. The special adaptability of this vre for the pro- 
cess numed, its convenience to existing blast furnaces, and the low cost of 
mining, combining to offer inducements for its use. notwithstanding its com- 
paratively low pecentage of iron. 

It isalso probable that’ the extensive deposits of brown hematite within 
convenient reach of the Mississippi river, may encourage the development of 
industries to produce pig iron for foundry use. 


handling and transporting is that it should be done in the least possible time 
and at small expense in order to enable the ores to compete with others. 
which although not so rich, are found. near the blast furnaces, As the prin- 


é cipal cost of rehandling is for labor, large amounts of money have been ex- 
pended by different railroad companies for docks and cars built specially for 
‘the purpose, so as to bring this item to the lowest point practicable, and also 


make it possible to handle quantities of material which would have been im- 


The ore formation is the most regular of any In the northern iron district; 


‘rrausportation of Iron Ores:—Much of the Iron ores have ‘o be transport- " 
ed long distances to reach “points of consumption, an essential of such re- 


possible if done by manual labor. It isnow no unusual thing for ore tobe taken _ 
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{rom the mine in “skips,” automatically dumped into specially construsbel 
railroad cars or into ore bins from whieh it can be discharged into cars, the 
hauled in these cars to the ore docks, where the drop bottoms of the curs al 

opened and the ore falls into the pockets from which it is run into the pol 
of the vessel, and in this Whole process the Only labor necessary Is to opel 
the doors of the bins or the bottoms of the railroad cars. When the material 
is deposited in the pockets in the ore ducks, the spouts of the pockets ate 
lowered into the holds of the vessels, the doors leading to the spouts are 
opened. and the ore slides into the vessel's hold, being assisted, if necessary. 
» by poking with long poles. The extraordinary development of the Gogebit 
Tron range in Michigan and Wisconsin and of the Vermillion Lon range Mb 
Minnesota caused the erection Cf shipping docks for the former at AShiand, 
Wisconsin. and for the latter at Lwo Harbors, Miunesota. both ports making 
their first shipments in 1884. Ashlaud. however, soon outstripped its riyal~ 
and in 189i ranked second as a shipping point, with 1,261,658 long tous as LS. 
vulput, aud in 1892 shipped 2,221,241 Jonz tons Nearly 100 per cent. Mcrease | 
in twelve monthis. 


Shipping Docks:—The ore Shipping docks consist of a wooden structur " 
built on piles. are reached by lung or short approaches, depending sie ai the 
nature of the ground, and the depth of the water. Ou wop the docks ave fro Rs, 
38 ft. to 51 ft. 10 in. above the ordinary water leyeJ, and wide enough lu” 

xccommodate from two to tive lines of railroad track, Lu the latest cons 
., straction the gauge between tracks is the same us between We LWo raijis” 
toy forming one track, thus Makiug the entire lop of the dock practically ue 
opening juto Lhe various pockets, ‘Lhe ore ducks have from tilty Lo Lurees) 
ish ; hundred pockets hviding from 8) to.170 tuns of ore each. . ie ae 
< Lhe pockets are sheathed with sheet irou and slope downward TOS ard th xe 
Ag water side of the duck. At the bottom of each pocket 1s a door haus 1S Cons >) 
a; trolled from the lop of the dock, When it is desired to load a vesse ‘ Blate 
Ae 3, on chutes, usually semicircular ‘mn form. are lowered into Lhe hatches ve he 
a boat, the dours which counect these chutes tou the respective sa ee areng 

*, © Pulsed, and the ore discharges itself into the hold. of the vessel. 2115 occu. 
* Pies # Very short time, it a sufticient number of bius can be discharged ag 
a Or Maud, # few instaices of quick dispateh miy be mentioned, ‘Lhe steam — 

er Massachusetts was loaded with 1,659 long tons of iron ore In forty-tive 
Teves; the Maryland was loaded with 3,027 loug tons in three hours; the — 


‘ Wis loaded with 1,850 long lons in forty-fiye minutes, Ju this last case Just 

, One hour elapsed between the wrival of the boat at the dock and a depart- 

ure. Phe record tor most rapid loading is that of $89 tons which Was run in- 
J. Lo the steamer 


Frontnace in tour and three quarter minutes. a peiiy Sake 
ai location, principal dimensions, capucity, ¢, 
re shipping docks erected at tne Lake ports of Wisconsin > 
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_LODATION, selecles| s SEE | Cost, 
(e /& BA ea Wa \ 
5 \ % 1o |5 3 fot 
ree a Claret ANGE S i4/6 Picea ee 
Per sa ar lie ee me ef es | eee f } 
‘ t J Pt; long ton! \ 
Ashland Wis, No. 1... ft ood 4) b 
Ashland Wis. No, raha See RD HS ako Ser a a = nae ~ 27000 3 1} $483000 
Ashland, Wis, No 3" Baas ryt oF sea th nent be ani teaas ae 3 
“The abovann stbS rashes ad jada Bis tf 
‘ ~aboy i : meAy "1 . . 
z ‘from the Go epcks have anannual capacity ot 6,000,000 long tons, The ore ~~ 
; ; -~ *OSedic range assays from 60 to 64.50 per cent fron. ; i 
\ ' ag 
- - oa 


Annual Capacity Wisconsin Iron Mines, Gogebic . 
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Wisconsin Iron Furnaces. 
nye UG att eee tole Ey pe te ; Annual 
Name of Furnace. / Location. No. Stacks Jate , Blown, Ore Used. — | Capacity 
(Charcoal ) land Size. in. In TOMS, 
Florence Furnace....... ‘Florence, 1,40x8 |Nov. 13°81 Menomine hema'e 6 f 
Fond du Lae furnace. ..|FMordduLae. 1,52 1015) 1883 : 1AQU0 
Hinkle Furnace..... ....|/Ashland, | 1.60x12 |Mareh, 1858 Gogebic hematite 45000 
Minneapolis: Furnace.... Bik R #’ls, L,55xil Aug. 1886 Gogebic hematite. | 2a0CU 
Wationul Furnace. . ....| Depere ) 145x10% Feb. 1570) (Lake Ores. %ZUU0 
‘Sauk Furnuce....-...--.. )Lronton | 1, dUXBb¢ 1851 Brown hematite BVO 
- CE ae — -- + | + 
_ (Coke.) : = 
lil. Steel Company..... ‘Bay View | 2.6615 %5 1870 = | Lake Ores, 110000 
Mayville Furnace ....... Muyville 1,67x14 188% Local & Lake ores eto 
Minerve Furnice........ |\Milwaukee | 1,56x1446 18i3 Lake Ores. , BuULO 
West Superior. ....... .-| ; 
Iron and Steel_Co........ IW. Superior 1,80x18 } 


Range. 


Name _ TOF ‘Tsui, 1882, Increase. | Decrease — 
Carey..,..... BAT thd eee Le, 121,186, 106,492 14.604 
Germanin...... Prey ae. Bz,000 4,265 rere 
MNES 6. A0d 8d Si aah geek Vee 2 1.506 161,635 To eaten Pee eS a, 
MIEN yg Ne phde sab vaste og TO, 107, 58, 728 11,379 + 
Sec. 33 Bessemer. ... 38,576) 14,68) (23,605 
TOY iy) ity 5 sak) ao vb sla 15,758 Past 4 15,759 . > 
Superior..... || : 5 10,710) 14.277) 3.567 
Re ss bac yh vealed a's satetaa: 6011) 6,i11 
WHOOP. 6 oii il cnn 5 4 BB ed 5B AL pre 
Ni Manan anes es Net Increase 180,204 | 
' 
Analysis of the Gogebic Iron Ores. _ . 
& 3} g! | ; 
7 Re ee re eee 
3 Name. Ps Zo). 5 1 5 = a 
5 3 = Ag Wd a) ae =| 
el ES NE MRLI TO Wess ML Vig S26: Fete) Th = Ro ba hen 
RD By ral! ONO da lalwlahig addy b8.84 0,062} 5.20) 9... his edad 1? 
RONSR, 0. Flt New el Sfakcine d's '+ts) 5V.19| | O.05B)o sees} Lae ee Pee een ae 
Iron Belt... o.oo... ie OPER ee 62.75} 0.042) 6.38)... 24a 
eee eA es ed eee Rear, ee chee ee ee nnee Pas resloee t 
BOS We eS dey) yep tee dtss.= asues ob ; O08) wees ors |oeael eee. ike, 
Hennepin,...........: oie - | 65.45) 0.048) 8.58 0.02 0.31 9.92 0.02 
PANINI ind te Jib e aucis ce he pny Ake 62,00) 0.051 6.30 0.82'3.450 31 
‘ < , 
“ " } i 
A H 7 
ra 
ert Ate " 
‘9 ag i . ' A 
ae og eh. , Me 4 
Lane olf, tine zk j at Bey Ai be 
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SANDSTONE. ie: \a 


The Potsdam sandstone of the LOWER SILURIAN group outerops in the ay 
* eastern part of the State, 1t has a thickness ranging from 0 to 1000 ft. a 


« 
ms 
a 
eee 


The upper surface of this formation is essentially uniform and nearly hor. ay 
izontal, and is oyerlaid by the LOWER MAGNESION limestone. “a 


General Character:—The rock is chiefly composed of cemented grains ae 
Silicioussand. The grains appear spherical, but upon examination undéy 
the microscope, they are seen to be more or less aungularland irregular, anq u 
Show that they have been formed from small fragments, and in some eases. ~ a 


* minute crystals of quartz, which have been worn by friction to their pre- | oh 
sent form. ) ‘ ee 
Very commonly, the grains of sand are firmly cemented caleareous ot 
ferruginous matter. In many cases this is nob so much the filling of the _ 

F Space between the grains as it is a coating of the tains themselves by 

A _ whieh they are firmly bound together. It is this variety that furnishes tha 

_ » most desirable building material. This article will treat only with the sand. 

' 


a stones used for building purposes, which are as follows:—Madison Sand- “a 
stone and Mendota Limestone, The Madison Sandstone occurs in the vi- 


ae: cinit y of the capital of the state and is extensively used as a building stone, 


ae it is coarse Srained, thick bedded, compact, but soft. slightly ecaleerious and — 
~  Jight colored, ; 


ie _ _-The Mendota Limestone occurs near Laxe Mendota, The term limestone — 
fi is applicable, however, only m a qualified sense, {t consists really of a 

| group of alternating Strata of arenaceous magnesion limestone sandy eal- 
- cerious shales, and Shaley and calcerious sandstones. It resists erosion to ay Se 


_ Beater degree than the sandstone above and below. 
The shales are variezated with yellow, red and purple real 
y LAKE SUPERIOR SANDSTONE. By this term I refer to the redish, 


‘luminous, horizontal sandstones which border on the lake shore in Bayfield 
County and extend ag far south in Douglas County as the northern limit of — 
the copper range. ‘This sandstone is chiefly; composed of small, rounded. 
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and sometimes somewhat ungular grains of quartz, cemented by a ferrugi- 
ous inatrix. Most of the grains are coated with peroxide of iron, which im- 
parts a characteristic redish color to the stone. Ananalysis of the Prentice 
Brownstone quarry which is a fair sample of the district is as follows: | 

Silica, 91.40 per cent., Farris Oxide, 2 per cent., Lumia, 3.53 per cent, 
Lime, .25 per cent., Potash, 2.36 per cent., Soda, .14 per cent., Moisture. .05 
per cent. ome: <3. 

The composition shows thut the sandstone must at least have had its 
erigin in the highly aluminous and ferruginous crystalline Keweenawan . 
rocks. 

This sandstone is used yery extensively as a building stone having great ‘ 
compryssion strength and fire proofing qualities. The product of the prin- 
cipal quarries for the years 1889, 1890 & 1891 are as follows. 


Quarries ' 1889, 1390. 1891. } 
Prentice Brownstone | Company...... 883,887 625,384 650.000 | 
Asbland Brownstone Company.......'.. 115,000 17.542 250,000 
Hartley Brothers «~~. sw seeresee esses oes 98,542 107,421 120.000 
Smith & BabCOCK..----......esee reer seen 105,000 125,438 170,000 | 
TD. PIKG.. 0. 2gerceeeceeneceecene ees wee 102,000 ee eh 105,000 { Cuble Feet. 
Basswood Island... +. ...-¢s..ee- ve 40.000 ; 
Lake Supetior Brownstone Co-... ....-- 109.000 3 
pexcelsior QuarrieS.---...... 0 cess eee ee rs 250.000 

80442 1.101.203 1,045,000 J 
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Pas : _Archaean Formations. The district under consideration js Occupied atmost 


exclusively by Pleozoie formatiors. The Areb 
-* sloping floor upon whieh these latter de 
She — tong their northern border. 
/ and here and there 


#vean rocks form the great 
positsrest.and vise to the 
But the Archaean surface 
‘ knobs rise through the superincumbent formations. giv- 
_., BE Tse. to isolated hills of quartzite, porphyry. and granite in the midst. of : 

v ~ Tater arearocks. It is to these protruding, but not Justrusiye, Masses that a 
~ our attention Will be chiefly confined, oy 


ix 
re 
surtace © 
is very irregalar, 09 


yay. 
bt} ‘ ¥ ; : 
meh As" The’ Mukwa Granite. 
woe ated outher ig found.in the town of Mukwa, Waupacen County, 
tnd lies nearest the Archaeav area, [t consists ot three large and as many, 
Small. rounded, elongated. domelike outliers. arranged nearly in a line a 
trending W. 85 deg. N., and rising near the center towheight of nearly 


70 feet, RR 
(~The rock consists 


chiefly of red fieldspar, ‘with which is associated a less | 


(Zand a small and Varying amount ofa d 


ark mineral. which 
it 38 Not seen iu a distinet crystalline form, but which seems to be an agerepa- ce 
} tion of Minute blended biudes of plotite. yo 


ne Ne Fock is very little 


OE syle ie uffected by weathering and affords 
building material, 
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Mt pha.) UA Geren a The Berlin Porphyry.- 
At Berlin, thirty mites south of the aboye. is found an outstanding = 
"4 og tea Maser consisting of three large elongated domes bearing northeast. 
2 _ The rock is Composed essentjally of small crystals of orphoclase feldspar 
fe _ disseminated through * peculiar cryptocrystalline base of felsite and quartz | 
8 forming “ quartz porphyry, The crystals ot feldspar are usually grayish be- | 
fore weathering; becoming reddish afterwards. 4 ae 
Su. The base in its uuwWeathered stute very much resembles quartzite. and ig 
. of dark grayish east With a very. slight reddish tinge. so modified by its— Maite 
Ue translucency as to giye to the whole What may be called a water hue, The | wits. 
effect of weathering is marked and peculiar, The color changes to a light 
reddish. pinkish or grayish white and occasionally to a bright red. While — 
? the mass becomes opaque and finally granular. _ SRP Ho AS 
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The Quartz Porphyry of Pine Bluff. | 


eased base, The crystals of feldspar yary in size from three tenths of an inch in 
-dowawards, but are rendered Couspicuous by contrast of eolor. The- 


length, re 1 ri 
sock is susceptible of w very high and beautiful polish, but is wrought with 
i t of its nardness. 3 Sahin 


difficulty on accous 


Seventeen miles south of Berlin'there risus out of the flood piane of the | a 
Grand river a conspictibus Mass of quartz porpuyry known as Pine Biuffpit oy 2 
ascends by steep, and even precipitous aclivities toa height of one hundred | 
oo feet. . The rock consists of white. gray and flesh colored erystals, of erthoe- es 
bea? ~ Jase,and of glassy feldspar, set ina yery hard, giay on black quartz-felsite a 

‘ yh 7 


ton j | aa | 
pes ae The Quartz Porphyry of Marquette. ees 
ay iat Near Marquette. little more than twelve miles west of Pine Bluff. very sim- i 
ey ae TT Fe quartz-porplytys display themselyes in more considerable force, consti- 
| tuting » range of prominent hills. A portiou of the rock is precisely identical — page 
+! oh: jn character with that of Pine Blut, und the greater mass 1s. but an unim- 
ara portant variation from it. but certain portions depart from the porphyritie tat 
’ ‘vi character, and become ulmost, or eitirely, crypto-crystalline. Qne variety =. 
é tc ; mh this kind very closely resembles the more homogenous of the red huronian ‘ ze 


W's “quartzites, and in another is a compact close-texturel] rock, usually. of dark 
By color. bat sometimes greenish, iat 
£} ape poate the Berlin porphyry differs fiom that ot Pine Bluff and of Mar— 

ok quette in the absence of glassy feldspar. vet the close lithological alliance is fi 
er yery eyident, und they doubtless atl belong to the same group of ‘the 


‘s 


“- Arehaean series. 


| All of these masses present the rounded contour of glaciated surfaces, and \ 
still bear the glacial groovings, and. ip some cases_eyen remnant polished Ay al 
' spots, aud from all these, trains of poiphyry boulders stretch away in the tf 
direction of the striae, ~ , o 
é F aq 


>» ~, 2 
yume’ ays AP Lips + - ¥ ms 
aes OR Cane 3 = 
a . 4 : ; 5 ‘ p 
RA SS 9g | ; ' MINING INDUSTRIES. 
SOR . Abar : j 
a ngs 


ae CEMENT AND CEMENT ROCK. 
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The uppermost and newest of the indurated formations of Wisconsin,and | 


ne ont the only representatiye of the Devoman age, is the Eamilton cement ric see 
—- méar Milwaukee. It occupies a limited area, lying adjacent to the lake, = 
Lay immediately north of the city, and rests in part upon a shaley limestone. en 


a and apparently upon the Niagara limestone in other portions. a ; 


In general litholigical characteristics, it consists of a blueish-gray or 
ush-colored impure dolomice, which weathers. upon exposure, toa yellow- ar | 
ish or buff color, owing to the oxidation of the iron Which constitutes one of 
its ingredients. The beds are usually thick with the exceptions of some por- ie 
-——s tions, which aresomewhat shaley, 
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+s 
Bats The chemieal composition of the typical portion is very fully indicated wig 
me by the accompanying table of analysis of cement rocks ee * 
5 seh Ne ° KS 
a5 ' Analysis of Cement Recks. 
fr i 
; wm a . We I eee ee ee a / re lt 
Sar] 3 ae ~ 
e < - oS 7 may 
ae go |) 38) 2% A ee 
+ Si a ee Kind of Rock, a 55 Oo d = | RES 
4 x sl 33 2s as =| Sl Sci aee 
Foe oe eral = 3} = =O} Bes 
Bite ie Peery tds S 05] ez *| <4) O8) Baae 
ace Milwaukee average .... .............. vees| 45.11! 80.89] 7600] 16.61) 4.09] 325) 3h.c0 _ 
13, peg neg hy Bl SPO ee A arnt 46.00} 17.76) 63.76] | 27.70) aah 6.20) BeBe 
OO COE Aa Ma aR ei ana mes MR Ot RE 69.09] 21.60) B27} 04) 30.91 
Dn OLE ole Sc git SO RR oe elena 53,34) 15.88; 64.22) 25,20 6.16) 4.40 35.76 
Pen eraay Cihigi: vr tos eats cule 35.60, 19.26; 54.86|) 43.80! 3:06) 7.881 45.14 
Picea Peet OBI a a oa ---{ 40.54 17-98) 58:52) 19.66, Bd BBG 40.80 
x aunts wae Mipenes OM Wii sa. oe 53.80) 22.60) 75.90) 20.07) Li 1.70) 28.44 
Kj umbertana. Ms c FragPont va hak. kobe save 41.80) 4.10; 45.90) 21.74! 16.74) 15:30! 66.76 
ay cane EES nama a , 65.70), 0.50, 68.20) 18.00) | 6.60} 8.80) 88.4u 
ay’? Ragone oe. France 2.05.56. A 61.60, 0.00} 61 60] 15.00) 4.801 15,60) B54u 
iy - Weesy.. Krance., 2). 277: Pa tae a.| 63.80) 1.50! 65 30 14,00 5,70) 15,00 BATU 
4 agehol sa ae Se Oe OR: I 60,00) ' 1.82) - 61.32] 18:20, uf 11288068 
4 ‘ Ab . . Pi et a 4 
ee Phe following table shows the tensile strength in pounds per square inch a 
pooh, aes of Mortars of clear cement, seven days old the last six in water: also of, aa 
ee gh ete, Ma composed of equal weights of cementcand sand at ninety days, the 
5 )) MSC eighty-nine in water. “al 
eho A pe ee a 
De ‘Tensile strength, in pounds per square inch, 
se fe of mortars composed of | : 
- . Pa * —7_-_-_ a a a a | 
» Kind of Coment. | \|Equal weights of Cement 
a ‘ ‘Clear Cement, seven'und sand ninety days 
roe ae AO parece Ae Sh a a 
" JmmMercial © ca po Sar igs seh es ee ais oes ey ‘a \= +a 
Se S| fb Spee * oe ae 95 1% 
. a8 ibe 
ea | ro 
; | 270 
Seg 1074 195 
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Whitmore... Sa. watts 
“ Cc ent 4 Fa a ES, ade oe ee ee | a ee +, as 
ed saat ; wae ts ace wee 
i K Cement 2! ‘ Cement 1 th 
ec em ATT Mia TS Bund 1 Mo Sama: og 
EST PSO tam Gia aa aM oe oars Meets a oe 
™ ereint ¢ ement No Bree seen nee teen er cees { a4 Erie fy 
Presta Gement No. 3 eA kee AM ee ok gh BY rit poe 
Commereial Cement Nef v1- a0 eves Ceo d. wh is 5 FG 
ercitt e ‘ DS Se ee ty Aes ees 
Commerciit yap No i CN ot OL, i eer ter : - ¢ 14 ee y 
4 x pr } t a ie er Kes Ue ice we : tele Phe, J 
heres Cemert, Average......... aes es a 4 ere BB “Be 
.1t will be se aver: areas OES eee 
}rom the above seen that the average breaking strength of the | s 


-' Milwaukee cement Is 16 id cent. higher than the best result obtained from | 
the six commercial nates tested, when ths proportions were twoofcement 
to one of sand, an per cent, when the proportions were one ‘of ce- neha 

ment to two of sand. ‘* TN 
\ . 


: Crushing Strergth Via mee Sey 


a, be 
- ‘ “* ; ‘3 : 16 "oc. 
gm pounds per square inch, of cement mortars, ninety davs old, the last 
eighty-m ne eel water. ‘ u best ; { pl Le at ‘ 
= %y pemnwcltion of Mortara. 7 > ty Bee ns 
ete ee - ; Fn ne ae ae ies es a yet, So r ri / 
pid a=} ~ | ors aad 
| Kina of Cement a | mR: | ene Pape: 
ier ta Se | o | a | a | a ee 
: | Sie) 3m | 7) = | rh 2 ‘we 2: I 
git Se OE eS Woah uy i | wey | | te po | or 
Le i} ee ae eo eee sm ‘ it 
commercial, A’ tree aes st) ) —_ La | 
eee eee Oso) Pe ae gtae* . 0% eace 1930 | BS4 | 299 | 128 1 311 : 
ee eee he 302 | aay, | WEL |. ant v3 Vib 
2983 aiGe 1536 | sue 54 2203 43 
ST gam | Soph | 8 | ted eae 1 Si iM 
B.§ sway get! pte ae Ir gta rt cae |, $85 G15 3100 1% 
os Oras O07 , ¢ wh Bw ; 
Bieed yess Pic Sa | 2306 | 1596 | 1068 Bit coe 50 
A Aap Ls may |) BESB | 1900) 955- |. Bae |< Beat fe 3 
BOP eateceee BOL) Boe. Bembe| a ROB | 30 atmo oy s 
No. ll... -- | ~ od v2 is ; 
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i. ee 4 Te TP aes es rs en ie pseh 2146 . 1261 ta peo et ar 
re oF A ee ee eee *9*80 an, a . 2478 1467 Is a : . ‘ { 
Cae © mixture.......... ) noe 8469 | R497 1479 Lise . ie a send 
Portland. .--y-s--serereeree | BOON | 4680 | 8856, | 16g) | hee HOT i) 
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By an inspection of the above table, it will be seen that the strengthofthe 


clear cement, the commercial article No.7 and 11 surpass the Wisconsir oi 
product. put as the admixture of sand is increased, the relative atperiority- ae 
of the latter becomes very conspicuous. Itapoears that che larger propor: ! 
tion of sand, the greater the relative yalue of the Milwaukee’ cement. Since 
bait, cement is usually used With at least an eqaal amount of Sand, the columns 
in the above table that give proportions of 1 to 1,1to2,and1 to8 indicate a 
the pracvical value of thepropucts axamined, and they therefore are com- 
Yined in the sixth column of the table. The last column giyes in a more — ae 
-eonvenient form the value ot the seyeral cements for the proportions indiecat= tea 
ed, the two best commercial cements being takan asa star A 
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Itw It bo observed that the ayerage of the tests of the Wisconsin pro- iy’ 

. duct, exceed the highest of the commercial articles by 23 per cert. and ex 
se: ceeds the ayerage of eleyen. which represent the relatiye strength of the ce. 
+ ment m the Milwakee market. by 54 per “cent. The remarkable mmported 
cement, known as Portland, was included in these tests, and the results are. 
given in the table. | 
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eae Adhesive Strength 
D2 commercial Cement: No. iis 5.2, cb ike ec ev vognen sve 655 & an tw. eer 
~ Commercial Cement No. 2........0cec.e0eee Semele de Goatees ves sates Sosa 5 
_ Commercial Cement No. 3...... EULA SA? feu VARMA Cae ors Pot ee 
—, Commercial Cement Po, 4...... pt eye aban bguhne weave a Wide he Ae vind ea) woe akd Ree 
y 


eee, COMMErCIAl Cement No. 10... isecesejagereete rapes tice PEGE Atiadhe Shops v5 66 
~ > Commercial ROUGE POEL eatin tae en Mea geheets sake ly amas Ches ae eeesme 634 
_ Ayerage of commercial cements...... eb eae Rae es te Gris Jae Pky vie Ps SO 


wu - j 
_ Average of three products of Milwaukee cemevt........ OT ee eet re eae 7 
English Portland,’.. . 
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. 


4 _ PROCESS OF MANUFACTURE. The companies engaged in the manu: | 
f facturer of hydraulic cement and their capacity, &c. are as follows: 
“J Milwaukee Cement Company. / 7 
oa tle No. of Kilns. Size. Product 1890. Produet 1891. Produet 1892. 

Dennis. datz, 4) 36ftx12ft. 450000 bbls 475000 bbls. 500000 bbis 
450 Ae City Cement Company. a 
200 his daily 4 35x12. 70000 bbIs. 80000, 110000 bbis. 
Saeee The cement rock is first broken in the quarry to the size of a cocoanut and: as 
Smaller, if is then loaded into ears and drawn on an inclined tramway to the 
Fae ae) ee the kilns, the kilns after being tiredsnp are charged in alternate layers 
Th) Seed coal and cement rock, in the proportion of one partcoal to four parts of 
—  fement rock, it is then burnt or “ealeined” for 72 hours, the rock is then 


Se discharged from the botiom of the kimms into the crushers which are of the- 2 
Fe Pe ab coffee-mill” pattern, from the crushers it is passed over 2 50 mesh screen. 


be da that part of the cement which passes through the screen is spouted to the 
AP Packing room, and that part which is to coarse to pass through the screen 
bt 18 passed to the mill stones where it is groundso that the product witl be 90 9 
Page fine, and is then conveyed and spouted to the packing room where it is ‘ 
~ . packediu bags or barrels as occasion requires, The Milwaukee cement — 


y erie company turn out a earload of cement every twenty minutes, employ from. iy y 
A ey Aan 200 to 300 men and haye an annual pay roll of $100,000. iy ea 
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